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Background: Since the late 20th century, a high sugar intake has been related to the 
increased prevalence of obesity and non-communicable diseases like Type-2 
diabetes, and some forms of cancer. Therefore, there is an urgent call to reduce sugar 
intake worldwide. Many studies have suggested that sweet taste perception plays an 
important role in the dietary intake of sugar. However, limited studies investigate this 
and conflicting results are found. 
 
Aim: To better understand the link between sweet taste perception and dietary intake 
in healthy women 
 
Methods: The current study included 44 healthy New Zealand European women aged 
20 to 40 years. Their sweet taste intensity and hedonic liking were assessed via 
general Labelled Magnitude Scales (gLMS) at glucose solutions of 125mM, 250mM, 
500mM, and 1000mM concentrations (20 ℃). Their current dietary intake was 
assessed via a four-non-consecutive-day weighed food record. 
 
Results: Results showed that the sweet taste intensity and hedonic liking are 
positively correlated at 125mM (r = 0.540; p < 0.001) and negatively correlated at 
500mM (r = -0.748; p < 0.001) and 1000mM (r = -0.764; p < 0.001) concentration of 
glucose solutions. Moreover, sweet taste intensity perceived at 1000mM glucose 
concentration was negatively correlated with dietary intake of total energy (r = -0.403; 
p = 0.009), carbohydrates (r = -0.449; p = 0.003), total sugars (r = -0.421; p = 0.006), 
glucose (r = -0.411; p = 0.008), fructose (r = -0.408; p = 0.008), and maltose (r = - 
0.325; p = 0.038). Also, the sweet hedonic liking at 1000mM glucose concentration 
was positively correlated with dietary intake of total energy (r = 0.324; p = 0.039), 
carbohydrates (r = 0.360; p = 0.021), total sugars (r = 0.437; p = 0.004), glucose (r = 
0.418; p = 0.007), fructose (r = 0.391; p = 0.012), and maltose (r = 0.463; p = 0.002). 
 
Conclusion: These results suggest an important link between sweet taste perception 
and dietary intake and support the theory that people who are more sensitive to sweet 
taste require a lower level of sweetness to achieve equal satisfaction, thus consume 




There are many people I would like to acknowledge here for their support to make this 
project possible. 
 
Firstly, I would like to thank all the participants for their time, effort and enthusiasm to 
the sweet taste study. 
 
I would like to acknowledge my supervisors, Prof Bernhard Breier and Dr Marilize 
Richter, who had continuously encouraged and supported me with patience, kindness 
and their rich knowledge and experience. 
 
Thank you to Shakeela Jayasinghe, who worked very hard to develop the entire study 
procedure and fulfil the recruitment, screening and sensory testing of participants. 
Thank you to Sophie Kindleysides and Stacey Rivers for their help with the recruitment 
and sensory data collection. 
 
I would also like to thank Timothy Lim, Adele Hunt, and Stacey King who voluntarily 
helped with the cross-checking of all food records. 
 
Thanks to all my friends from school and from work who made my stay in New Zealand 
more colourful, happier and less lonely. 
 
Finally, I would like to proudly acknowledge my beloved family members, who had 
supported me with their endless love, caring and patience. I am who I am because of 
you. 
iii  
Table of Contents 
Abstract ...................................................................................................................... i 
Acknowledgements .................................................................................................. ii 
Table of Contents .................................................................................................... iii 
List of Figures.......................................................................................................... vi 
List of Tables .................................................................................................................. viii 
Abbreviations .......................................................................................................... ix 
List of Appendices ................................................................................................... x 
Chapter 1: Introduction ............................................................................................ 1 
1.1 Background....................................................................................................... 1 
1.1.1 The increased prevalence of non-communicable diseases (NCDs) globally 
............................................................................................................................. 1 
1.1.2 Sugar intake and NCDs prevalence ........................................................... 4 
1.1.3 Sweet taste perception and its measurement ............................................ 4 
1.1.4 Dietary assessment of sugar intake ........................................................... 6 
1.1.5 Sweet taste and sweet food consumption .................................................. 6 
1.2 Justifications ..................................................................................................... 8 
1.3 Aim .................................................................................................................... 9 
1.3.1 Objectives: ................................................................................................. 9 
1.4 Hypothesis: ....................................................................................................... 9 
1.5 Thesis structure ................................................................................................ 9 
1.6 Researchers’ contribution ............................................................................... 10 
Chapter 2: Literature Review ................................................................................. 11 
2.1 The generation of sweet taste perception ....................................................... 11 
2.2 The measurement of sweet taste perception .................................................. 12 
2.3 Great variation in perceived sweet taste intensity and hedonic liking ratings .  13 
2.4 Sensory and hedonic scales ........................................................................... 15 
2.4.1 Sensory and hedonic measuring scales ................................................... 15 
2.4.2 Sensory scales ......................................................................................... 15 
2.4.2.1 Sensory 9-point scale ........................................................................ 15 
2.4.2.2 Magnitude estimate ........................................................................... 16 
2.4.2.3 Visual Analogue Scale (VAS) .................................................................. 17 
2.4.2.4 Cross-modality matching ................................................................... 17 
iv  
2.4.2.5 Magnitude matching .......................................................................... 18 
2.4.2.6 Labelled Magnitude Scale (LMS) ....................................................... 19 
2.4.2.7 General Labelled Magnitude Scale (gLMS) ....................................... 20 
2.4.3 Hedonic liking scales ................................................................................ 21 
2.5 Sugars in our diet and its correlation with sweet taste and metabolic disease 
risks ...................................................................................................................... 24 
2.5.1 Classification of sugars ............................................................................ 24 
2.5.2 Various functions of sugars in the food industry ....................................... 25 
2.5.2.1 Sensory functions of sugars in food ................................................... 25 
2.5.2.2 Physical functions of sugars in food................................................... 25 
2.5.2.3 Microbial and chemical functions of sugars in food ............................ 26 
2.5.3 Recommended and actual consumptions of sugars in different countries  26 
2.5.4 Excessive sugar intake and non-communicable diseases (NCDs) ........... 28 
2.5.4.1 Excessive sugar intake and obesity ................................................... 28 
2.5.4.2 Excessive sugar intake and type 2 diabetes ...................................... 28 
2.5.4.3 Excessive sugar intake and cardiovascular diseases ........................ 29 
2.5.4.4 Excessive sugar intake and others diseases ..................................... 29 
2.5.5 Assessment of dietary intakes .................................................................. 29 
2.5.5.1 Diet history ......................................................................................... 30 
2.5.5.2 Twenty-four-hour food recall .............................................................. 30 
2.5.5.3 Food frequency questionnaire ........................................................... 31 
2.5.5.4 Food record ....................................................................................... 31 
2.5.6 Sweet taste and dietary intake ................................................................. 32 
2.6 Summary of the literature review .................................................................... 33 
Chapter 3 – Research Project................................................................................ 34 
1. Introduction ....................................................................................................... 35 
2. Materials and Methods...................................................................................... 37 
2.1 Study participants ........................................................................................ 37 
2.2 Study procedure .......................................................................................... 37 
2.3 Perceived sweet taste intensity and sweet taste hedonic liking of 
suprathreshold glucose concentrations ............................................................. 37 
2.4 Four-non-consecutive-day weighed food record ......................................... 39 
2.5 Data handling .............................................................................................. 40 
v  
2.5.1 Anthropometric data.............................................................................. 40 
2.5.2 Perceived sweet taste intensity ............................................................ 40 
2.5.3 Sweet taste hedonic liking .................................................................... 40 
2.5.4 Dietary intake ........................................................................................ 41 
2.6 Statistical analysis ....................................................................................... 41 
3. Results .............................................................................................................. 42 
3.1 Participants characteristics.......................................................................... 42 
3.2 The perceived sweet taste intensity at suprathreshold concentrations ........ 43 
3.3 The sweet taste hedonic liking at suprathreshold concentrations ................ 44 
3.4 The between-session repeatability of perceived sweet taste intensity and 
sweet taste hedonic liking ................................................................................. 45 
3.5 Correlations between perceived sweet taste intensity and sweet taste hedonic 
liking .................................................................................................................. 45 
3.6 Dietary intake .............................................................................................. 46 
3.7 Correlations between perceived sweet taste intensity and dietary intake of 
total energy, macronutrients and various sugars ............................................... 48 
3.8 Correlations between sweet taste hedonic liking and dietary intake of total 
energy, macronutrients and various sugars ....................................................... 50 
4. Discussion ........................................................................................................ 52 
4.1 Dietary intake .............................................................................................. 52 
4.2 Perceived sweet taste intensity and sweet taste hedonic liking .................. 53 
4.3 Correlations between perceived sweet taste intensity and sweet taste hedonic 
liking .................................................................................................................. 53 
4.4 Correlations between perceived sweet taste intensity and dietary intake ... 54 
4.5 Correlations between sweet taste hedonic liking and dietary intake ............ 58 
5 Conclusion ......................................................................................................... 59 
Chapter 4: Conclusion ........................................................................................... 60 
4.1 Main findings of the research .......................................................................... 60 
4.2 Application of the research.............................................................................. 61 
4.3 Strengths of the research ............................................................................... 62 
4.4 Shortcomings of the research ......................................................................... 64 
4.5 Recommendations for future research ............................................................ 65 
4.6 Conclusion ...................................................................................................... 66 
References .............................................................................................................. 67 
vi  
List of Figures 
 
Figure 2.1 The oral intracellular signalling pathway of the transduction of sweet taste 
perception ......................................................................................................... 12 
 
Figure 2.2 Sensory 9-point scale .............................................................................. 16 
 
Figure 2.3 Visual Analogue Scale (VAS) .................................................................. 17 
 
Figure 2.4 Labelled Magnitude Scale (LMS) and General Labelled Magnitude Scale 
(gLMS) .............................................................................................................. 20 
 
Figure 2.5 Hedonic 9-point Scale ............................................................................. 22 
 
Figure 2.6 Comparisons of the three recent hedonic scales .................................... 23 
 
Figure 3.1 Participants’ mean (±SEM) gLMS scores of perceived sweet taste 
intensity of all glucose concentrations ............................................................... 43 
 
Figure 3.2 Participants’ mean (±SEM) gLMS scores of sweet taste hedonic liking of 
all glucose concentrations ................................................................................. 44 
 
Figure 3.3 Contributions of single, mono- and di-saccharides to total sugar intake .47 
 
Figure 3.4 Scatterplot of the Correlations between perceived sweet taste intensity 
and total energy intake at all glucose concentrations ........................................ 78 
 
Figure 3.5 Scatterplot of the Correlations between perceived sweet taste intensity 
and carbohydrate intake at all glucose concentrations ...................................... 79 
 
Figure 3.6 Scatterplot of the correlations between perceived sweet taste intensity 
and total sugar intake at all glucose concentrations .......................................... 80 
 
Figure 3.7 Scatterplot of the correlations between perceived sweet taste intensity 
and glucose intake at all glucose concentrations .............................................. 81 
 
Figure 3.8 Scatterplot of the correlations between perceived sweet taste intensity 
and fructose intake at all glucose concentrations .............................................. 82 
 
Figure 3.9 Scatterplot of the correlations between perceived sweet taste intensity 
and sucrose intake at all glucose concentrations .............................................. 83 
vii  
Figure 3.10 Scatterplot of the correlations between perceived sweet taste intensity 
and lactose intake at all glucose concentrations ............................................... 84 
Figure 3.11 Scatterplot of the correlations between perceived sweet taste intensity 
and maltose intake at all glucose concentrations .............................................. 85 
Figure 3.12 Scatterplot of the correlations between sweet taste hedonic liking and 
total energy intake at all glucose concentrations ............................................... 86 
Figure 3.13 Scatterplot of the correlations between sweet taste hedonic liking and 
carbohydrate intake at all glucose concentrations............................................. 87 
Figure 3.14 Scatterplot of the correlations between sweet taste hedonic liking and 
total sugar intake at all glucose concentrations ................................................. 88 
Figure 3.15 Scatterplot of the correlations between sweet taste hedonic liking and 
glucose intake at all glucose concentrations ..................................................... 89 
Figure 3.16 Scatterplot of the correlations between sweet taste hedonic liking and 
fructose intake at all glucose concentrations ..................................................... 90 
Figure 3.17 Scatterplot of the correlations between sweet taste hedonic liking and 
sucrose intake at all glucose concentrations ..................................................... 91 
Figure 3.18 Scatterplot of the correlations between sweet taste hedonic liking and 
lactose intake at all glucose concentrations ...................................................... 92 
Figure 3.19 Scatterplot of the correlations between sweet taste hedonic liking and 
maltose intake at all glucose concentrations ..................................................... 93 
viii  
List of Tables 
 
Table 1.1 Researchers’ contributions to the study .................................................... 10 
 
Table 2.1 Comparisons of various sensory scales ............................................................ 21 
 
Table 2.2 Common terms regarding dietary sugars .......................................................... 27 
 
Table 3.1 Characteristics of participants ............................................................................ 42 
 
Table 3.2 The between-session repeatability of perceived sweet taste intensity and sweet 
taste hedonic liking ..................................................................................................... 45 
 
Table 3.3 Correlations between perceived sweet taste intensity and sweet taste hedonic 
liking at all glucose concentrations ............................................................................. 45 
 
Table 3.4 Participants’ dietary Intake of total energy, macronutrients and various sugars47 
 
Table 3.5 Correlations between perceived sweet taste intensity and dietary intake of total 
energy, macronutrients and various sugars ............................................................... 49 
 
Table 3.6 Correlations between sweet taste hedonic liking and dietary intake of total 
energy, macronutrients and various sugars ............................................................... 51 
 
Table 3.7 Studies that tested the correlations between perceived sweet taste intensity and 




AMDRs Acceptable Macronutrient Distribution Ranges 
AMPM Automated Multiple-Pass Method 
BIA Bioelectrical Impedance Assessment 
BMI Body Mass Index 
CHO Carbohydrates 
CI Confidence Interval 
CRD Chronic Respiratory Diseases 
CVD Cardiovascular Disease 
DP Degree of Polymerization 
FFQ Food Frequency Questionnaire 
gLMS General Labelled Magnitude Scale 
GPCR G-Protein Coupled Receptors HDL
  High-Density Lipoprotein 
IP3 Inositol-Trisphosphate 
IP3R3 Isoform 3 of the IP3 Receptor 
LDL Small Dense Low-Density Lipoprotein 
LMS Labelled Magnitude Scale 
MoH Ministry of Health 
NCDs  Non-Communicable Diseases 
TRPM5 Transient Receptor Potential M5 
PLC-β2   Phospholipase C-Β2 
RCTs Random Controlled Trials 
SEM Standard Error of the Mean 
SSBs Sugar-Sweetened Beverages 
T2D Type 2 Diabetes 
TRCs Taste Receptor Cells 
USDA United States Department of Agriculture 
VAS Visual Analogue Scale 
WHO World Health Organization 
%E Percent of Total Energy Intake 
x  
List of Appendices 
Appendix A: Supplementary results .......................................................................... 78 
Appendix B: Screening questionnaire ...................................................................... 94 
Appendix C: Participant information sheet ............................................................... 96 
Appendix D: Participants consent form .................................................................... 98 
Appendix E: Health and demographic questionnaire ................................................ 99 
Appendix F: Perceived sweet taste intensity and hedonic liking answer sheet....... 102 
Appendix G: Food record booklet ........................................................................... 104 
Appendix H: Food record guide .............................................................................. 123 
Appendix I: Assumptions for dietary intake entry .................................................... 127 
